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System for the projection of cinematographic works or 
digital works with sound 

This invention relates to a system for the projection of 
cinematographic works or digital works with sound, and more 
specifically for such films with at least one sound channel, 
the said system comprising a screen and, for the said sound 
channel, at least one woofer and at least one medium/treble 
speaker. 

Hereinafter, sound channel will refer only to the screen 
channels, not including the environment channels which, in 
the invention, are treated in the conventional manner. 

There are normally three screen channels: a left channel, a 
central channel and a right channel. There are also systems 
with five channels including a middle-left channel and a 
middle -right channel . 

Finally, there are giant -screen systems with four channels, 
two of which are lateral channels and the other two are a 
central -high channel and a central -low channel. 

In conventional systems, each channel comprises two or three 
speakers, namely, in every case, a woofer and either a 
medium/treble speaker or one mid-range speaker and one 
tweeter. The medium/treble speaker, mid-range speaker and 
tweeter are generally horn speakers. These speakers are 
placed behind the screen. 

Due to this layout, it becomes necessary to use perforated 
screens, made from a sheet of PVC provided with perforations 
or microperf orations . In fact, although a non-perforated 
screen allows the bass through with no difficulties, it 
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causes an unacceptable attenuation of the mediums, trebles 
and extreme trebles. 

Perforated screens however, have a certain number of 
disadvantages in terms of sound and also degrade the quality 
5 of the image. In terms of the sound, the perforated screen 
introduces a mask effect as well as interference due to the 
dispersion of the sound waves passing through the 
perforations. In terms of the image, the perforations 
considerably reduce the brightness, contrast and definition. 
10 In addition, in the first rows of the projection room, the 
perforations are visible as a weft. 

Document US -A- 5 02 5 4 74 already suggests using a projection 
screen as an acoustic diaphragm directly activated by 
magnetic actuators. However, such an arrangement is only 
15 possible for smaller-sized screens. In addition, the mediums 
and trebles cannot be suitably reproduced using this system. 

Documents US-A-5 004 067 and US-A-5 109 423 also suggest 
using a non-perforated screen and placing medium/treble horn 
speakers above the screen. This arrangement has the serious 

2 0 drawback of shifting the sound image completely upwards, out 

of the screen for the most part . 

This invention aims to compensate for these disadvantages. 

More specifically, the invention has the aim of providing a 
projection system that has the image quality of a non- 
25 perforated screen while ensuring a clear improvement of the 
sound quality as well as excellent compliance with current 
regulations (specifically the ISO 2969 "X" curve standard) 
and with the mixing desired by the producer on the artistic 
level . 

3 0 For this purpose, the invention provides a system for the 

projection of cinematographic works or digital works with 
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sound with at least one sound channel, comprising a screen 
and, for the said sound channel, at least one woofer and at 
least one medium/ treble speaker, in which: 

- the screen is a non-perforated screen; 

5 - the medium/treble speaker is a flat sound transducer 
placed against the screen to the rear thereof in relation to 
the direction of projection; 

- an extreme treble speaker is disposed on the periphery of 
the screen. 

10 Indeed, we have been able to observe that, provided one or 
several flat transducers are used for the mediums and 
trebles and they are placed against the screen, the 
vibrations of this frequency range, which are conveniently 
transmitted passively by the screen, make it possible to 

15 adapt the acoustic impedance in front of the screen. 

Only the extreme trebles are not conveniently transmitted by 
the screen (problems with directivity and spatialisation of 
sounds in the room) , so speakers placed on the periphery of 
the screen are used for this range of frequencies. This does 
2 0 not cause any inconvenience, since the human ear is not very 
sensitive to the location of extreme treble sources. 

In a specific embodiment of the invention, the said 
medium/treble transducer is disposed substantially above the 
woofer. 

25 Also in a specific embodiment of the invention, the extreme 
treble speaker is disposed above the screen, substantially 
above the medium/treble transducer. 

In the case of a system intended for the projection of 
cinematographic films with multi -channel sound comprising at 
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least two lateral channels, the extreme treble speakers of 
the said lateral channels can be disposed on either side of 
the screen. 

More specifically, the extreme treble speakers of the said 
5 lateral channels can be disposed substantially at the height 
of the medium/treble transducers of the corresponding 
channels . 

In another embodiment of the invention, the extreme treble 
speakers of the said lateral channels are disposed above the 
10 screen. 

More specifically, these extreme treble speakers of the said 
lateral channels can be disposed substantially above the 
medium/treble transducers of the corresponding channels. 

In the case of a system intended for the projection of 
15 cinematographic films with four channels comprising two 
lateral channels, one central -high channel and one central - 
low channel, the extreme treble speaker of the said central - 
high channel can be disposed above the screen and the 
extreme treble speaker of the said central -low channel can 
2 0 be disposed under the screen. 

The aforementioned woofers can be arranged such as to 
produce sounds with a frequency that is lower than around 
300 Hz to 800 Hz. 

The aforementioned extreme treble speakers can be arranged 
25 such as to produce sounds with a frequency that is higher 
than around 3 kHz to 5 kHz . 

Next, as a non- exhaust ive example, we will describe specific 
embodiments of the invention in reference to the appended 
diagrams, in which: 
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- figure 1 is a vertical cross-section view perpendicularly 
to the screen of a cinema projection room equipped with a 
system according to the invention; 

- figure 2 is a front view of a system according to a first 
5 embodiment of the invention; 

- figure 3 is a front view of a system according to a second 
embodiment of the invention; and 

- figure 4 is a front view of a system according to a third 
embodiment of the invention. 

10 Figure 1 shows a cinema projection room delimited in the 
cross-section by a back wall 1 a ceiling 2 and a floor 3. 

The screen 4, which is not perforated, is disposed at a 
certain distance from the back wall 1. A plate 5 of a sound- 
absorptive material is disposed against the wall 1 on the 
15 side of the screen 4 in order to deaden sound reflections, 
essentially in the bass/medium frequency range. 

A woofer 6 is disposed between the screen 4 and the panel 5 
towards the bottom of the screen, this speaker being able to 
produce sounds with a frequency that is lower than around 
20 500 Hz. 

A medium/treble speaker 7, which is able to produce sounds 
in a range of around 500 Hz - 4 kHz, is disposed above the 
woofer 6 . 

An extreme treble speaker 8 is disposed above the periphery 
2 5 of the screen, above the speakers 6 and 7, this speaker 
being able to produce sounds with a frequency that is higher 
than around 4 kHz . 

The speaker 7 is a flat sound transducer, the active face of 
which is placed against the screen 4. 
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In the above description, the speakers 6 and 8 and the flat 
transducer 7 belong to the same channel. 

Next we will describe, in reference to the front views shown 
in figures 2, 3 and 4, the layout of the speakers parallel 
5 to the planes of the screen 4 and the wall 1. 

Figure 2 shows a screen 10 of the so-called "panel" format 
(also known as a 1.85 panel, with an aspect ratio of 
1/1.85) . 

The left, centre and right channels each comprise a woofer, 
10 11L, 11C and 11R respectively, a medium/treble flat 
transducer, 12L, 12C and 12R respectively, and an extreme 
treble speaker, 13L, 13C and 13R respectively. 

The central extreme treble speaker 13C is placed above the 
screen, like the speaker 8 in figure 1. 

15 On the other hand, the lateral extreme treble speakers 13L 
and 13R in this case are each placed on a side of the 
screen, outside of the screen, substantially at the height 
of the medium/treble flat transducers, in the example shown 
substantially at the middle height of the screen 10. 

2 0 Due to the inevitable overlap of the passbands of the 
medium/treble transducers and the extreme treble speakers, 
it can be seen in figure 2 that the sound images 14L and 14R 
of the lateral medium/treble transducers 12L and 12R are 
shifted slightly outwards from the screen, which allows for 

25 an increase of the auditory space. Likewise, the sound image 
14C of the central medium/treble transducer 12C is shifted 
slightly upwards. This last sound image 14C is actually 
placed at the ideal height, since dialogues are very often 
placed in this height band. 
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In figure 3, the screen 20 of the type known as "Scope" 
(also known as Scope 2.39, with an aspect ratio of 1/2.3 9) 
is horizontally longer than the panel screen shown in figure 
2 . The woofers and the medium/treble transducers in this 
5 figure were given the same references as in figure 2, 
increased by 10. Their layout is substantially the same as 
in figure 2 . 

On the other hand, if the central extreme treble speaker 23C 
is disposed like the speaker 13C above the screen 
10 substantially in line with the woofer and the medium/treble 
transducer of the central channel, the lateral extreme 
treble speakers 23L and 23R are disposed above the screen, 
above the speakers 21 and 22 of the corresponding lateral 
channel . 

15 In these conditions, the sound images 24L and 24R of the 
medium/treble transducers of the lateral channels are 
shifted slightly upwards in the same way as the sound image 
24C of the central channel. 

Figure 4 shows a system with a giant screen 3 0 and four 
2 0 channels, including a left lateral channel, a right lateral 
channel and two central channels, high and low. The woofer 
and the extreme treble speaker as well as the medium/treble 
transducers of the two lateral channels in this figure were 
given the same references as in figure 2, increased by 20. 
25 Their layout is substantially the same as in figure 2. 

The central -high channel is made up of a woofer 31CH, a flat 
medium/treble sound transducer 32CH and an extreme treble 
speaker 33CH. The woofer 31CH and the transducer 32CH are 
disposed side to side behind the screen, towards the top of 
30 the latter. The speaker 33CH is disposed above the screen, 
substantially above the woofer 31CH and the transducer 32CH. 
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Likewise, the central -low channel is made up of a woofer 
31CL, a flat medium/ treble sound transducer 32CL and an 
extreme treble speaker 33CL. The woofer 31CL and the 
transducer 32CL are disposed side to side behind the screen, 
5 towards the bottom of the latter. The speaker 33CL is 
disposed under the screen, substantially under the woofer 
31CL and the transducer 32CL. 

This figure also shows the sound image 34CH of the 
transducer 32CH, shifted slightly upwards in relation to the 
10 latter, and the sound image 34CL of the transducer 32CL, 
shifted slightly downwards in relation to the latter. 



